Circadian influence on the immunization of mice with live Bacillus Calmette-Guérin (BCG) and subsequent challenge with Ehrlich ascites carcinoma.
Non-specific immunostimulation with Bacillus Calmette-Guérin (BCG) is of current interest in the treatment of cancer. The main objective of the series of experiments described in this paper was to evaluate the influence the host's circadian system has on a. the stimulation of the immune system with BCG and b. the subsequent efficiency of that stimulated immune system against the Ehrlich Ascites Carcinoma (EAC). There was a circadian rhythm in the length of survival time in non-immunized mice challenged with the EAC. Mice receiving an EAC challenge during the middle of the light period survived significantly longer than those challenged with the EAC around the time of transition from dark to light. Mice immunized with BCG and challenged with EAC also demonstrated a circadian rhythm in the length of survival 30 days after EAC challenge with 86% survivors in the mice treated at 10(00) and 60% survivors in the mice treated at 07(00). The same relationship was also observed 70 and 80 days after EAC challenge. Eighty days after EAC challenge, a circadian rhythm was apparent in the frequency of solid tumors at the site of the initial EAC injection. The highest incidence of solid tumors occurred at 13(00). A circadian rhythm was found in the increase in body weight between the first and second BCG or saline injections. Rectal temperatures recorded on the 8th, 12th and 16th day after EAC challenge were characterized by circadian rhythmicity. In the mice without development of ascites, the peak temperature consistently occurred at 01(00). In the mice with ascites there was a phase advance in the rectal temperature rhythm of 3 h so that the peak in the rhythm consistently occurred at 22(00). In the mice with ascites a further finding was an increasing hypothermia as the ascites continued to develop; however, this hypothermia was not detectable during the time of the peak (10(00)) in the temperature rhythm. The mice which did not die by the 80th day after EAC challenge were challenged again with 5.0 x 10(6) EAC cells, and during the next 46 days circadian variations were observed in the numbers of mice which survived. Similar changes were observed during an additional 46 days after a third EAC challenge of 41.5 x 10(6) cells.